Ot6opounslii 3Tan «Iloxkopu BopodseBbl ropoi!» 2020-2021 roa
9 kace
TecToBble Bonpocs! (1 62711 3a NpaBUIIBLHBIN 0TBeT).
1 - 1. OrkaaabiBanue cy0epuHa B KJIETOYHOH CTEHKe BbI3bIBAET:

a) onmpoOKOBEHHUE
0) KyTUHH3AIIUIO
B) OJJpEBECHEHHUE
') HHKPYCTaIIUIO

1-2.Ecau cyﬁepml OTKJIAABIBAETCS B KJIETOYHOM CTE€HKE, TO 3TO IPUBOJIUT K:

a) ONPOOKOBEHUIO

0) KyTHHH3AI[UU
B) OJIPEBECHEHHUIO

I') UHKpYCTallu1



1 - 3. KiieTouHble CTEHKH TKAaHH, 0003HA4YeHHOI Ha pucyHKe uudpoii 1:

a) OMmpoOKOBETH
0) KyTUHH3UPOBAIHCH
B) OJPEBECHEINN
T') HHKPYCTUPOBAIIUCH

2-1. MHorum npuieJsics mo BKycy 4aii ¢ 6epramorom. Uto 310 32 106aBKa?

a) TuOpuUJ MOMEPAHIIa U IIUTPOHA

0) copT rpymu
B) COPT aBOKaJI0

T) CHUHTETUYECKHI apoMaTtusarop, UASHTUYHBIN HaTypaJlbHOMY



2-2. MHOTUM NpHIIEJICH MO BKYCY 4aii ¢ 6epraMmoToM. ITy 100aBKY MOJIY4YaOT U3?

B e e s o

a) ruOpua moMepaHIia u IUTpoHa
0) copTa rpymu

B) COpTa aBOKaJI0

') HICKYCCTBEHHO CHHTE3UPYIOT

2-3. MHOrUM NpHIIeJICcs M0 BKYCY 4aii ¢ 6epramorom. UTo 3T0 3a pacTeHue?

a) ruOpuUJ MOMEpaHIIa U IIUTPOHA

0) copT rpymu
B) COPT aBOKaJI0

I') COPT JTUMOHA



3-1. PoanHO# THOJIBIIAHA ABJISAETCH?

a) Kazaxcran
0) Kurait

B) Typruus

r) lomnmanus

3-2. Poauuoii BaHu M ABJIsgeTca?

a) Mekcuka

0) Kurait
B) Typuus
r) Tynuc



3-3. PoauHoii 1aHHOT0 pacTeHus ABJIsAETCH?

a) Tampxuxkuctan

0) Kurait

B) Poccust

r) Uaaus

4-1. B ycj10BHSIX OTCYTCTBHS OCBEIIEHHsI aKTHBU3HPYeETCsl MpoIlecc:
a) YUITMHEHUS TTooera

0) MOTJIOIICHUS BOIBI

B) JIEJICHUS XJIOPOILJIACTOB

r) hopMUpOBaHUE OOKOBBIX KOPHEH
4-2. MemOpaHoii He OTPaHUYeH:
a) arnoriact

0) cumIuTacT

B) SHJIOTLIACT

I') XJIOPOILTACT

4-3. IInrMeHT, 06ecnevYHBAIOIINI CHHIOI OKPACKY BeHYHMKA JIOKAJIM30BAaH B:
a) BaKyoJIsIX

0) xpomoracTax

B) IIUTO30JIe

T') KJIETOYHOU CTEHKE



5-1. CuMnTOMBI rojJogaHus pacTeHHUs MO MOJ'[I/Iﬁ}IeHy HAaIIOMMHAKT CUMIITOMBI a30THOI'O
rojogaHus, Tak Kak:

a) MoJIM0/1eH BXOAUT B COCTAB (pepMEHTOB a30THOr0 00MEHA;
0) MOTMO/ICH B KJIETKE BBITIOJHSECT (PYHKIIMH, CXOAHBIE ¢ PYHKIIMSIMU a30Ta;
B) HUTPAT TPAHCIIOPTUPYETCS B KIETKY B aHTUIIOPTE C MOJINOIATOM;

T') TO COBIAJICHUE: HEJOCTATOK KaK a30Ta, TaK U MOJIMO/IeHA TPUBOJANT K HAPYIICHUIO
MarucTpajibHBIX OMOXUMUYECKUX TTyTEH.

5-2. JIucTonag MOKHO NMPeI0OTBPATHTH, 00pPadoTaB pacTeHUe:
a) STHWJICHOM

0) IUTOKUHUHAMH

B) ayKCUHAMHU

r) ru06epesInHaMu

5-3. Jlasi MHOrMX pacTeHMil AJIMHA CBETOBOIO JHS SIBJISeTCS CHTHAJOM JJIsl 3alycKa
nporpammbl nserenus. Hekoropeie pacrenusi, Hanpumep, 0Bec, 3aliBeTAl0T NPH JJIHHHOM
CBETOBOM /IHE, Ipyrue, HalpuMep, HUHePapus — NpH KOPOoTkoM. OHAKO, CylIeCTBYIOT H
pacTeHusi, He 3aBHCHMBbIe OT (poTomepunona B mepexone K HBETEHUIO (HApHUMep, MHOIHe
MHOT'0JICTHHE IIOOBbIC JePeBbsl CpeaHell moochbl). CTHMYJIOM U 3allyCKa MPOrpaMMbl
LHBETEHUs Y TAKUX PACTEHUH CJIYKHMT:

a) HU3Kasi TeMIeparypa
0) BBICOKMI ypOBEHb a0CIIM30BOM KMCIOTHI B TKAHAX
B) HU3KUI YPOBEHb CaXxapo3bl BO (JIOOMHOM COKe

') OBOJTHEHHOCTh TKaHEH



6-1. Kakum 3a00/1eBaHHEM 4YeJIOBEK MOKET 3apa3UThCsl Yepe3 rpsi3Hble PyKH?
a) acKapua03

0) omucTOpXx03

B) Maysipust

) cOHHas 00JIe3Hb

6-2. /111 Mpou3BOACTBA TKAHEH U 0J1eKIbI JIIOH He MCI0JIb30BAJIN:

a) MayKkooOpa3HbIX

0) HACEKOMBIX

B) JIBYCTBOPYATBIX MOJUIFOCKOB

') OPIOXOHOTHX MOJITIOCKOB

6-3. Kakoe u3 I/l306pa)l(eHHbIX JKUBOTHBIX, JIIOAW HE UCIIOJb30BAJH JJIH IIPOU3BOACTBA
TKaHell U 0JeXIbl:

a)3
0)1
B) 2
r)4

7-1. Kakoe U3 nepe4ncaieHHbIX )KUBOTHBIX HMeeT MPUKPeNnUTeIbHbINA annapar ¢
YeThIPbMSI PUCOCKaAMuU?

a) ObIUMii IeTICHD
0) Meuy€HOYHBIN COCATBIIUK
B) MEIMIIMHCKAS MMHSIBKa

T') ackapuaa



7-2. Kakoe u3 NEPECINCTCHHBIX )KUBOTHBIX UM€EECT le/IerHHTeJILHLIﬁ almnapar ¢
YE€TbIPbMS npncocxaMn?

7-3. KT0 U3 )KUBOTHBIX, 00BIYHBIX B NMPECHBIX BOJ0EMAaX CPeIHel M0J0Chl, 3MMYET BO
B3POCJIOM COCTOSTHMH?

0)1
B) 2
r)4



8-1. Ha pucyHKke npeacTaB/JI€eHbI CTAUN PAa3BUTHS HacekoMoro. Cpeau HUX JUIIHSASA (He
COOTBETCTBYHOIIASl OCTAJIbHBIM):

a) 2
0) 3
B) 4
r) 5

8-2. Ha cxeme cTpoeHMs 10:K1€BOT0 YePBsi OPraHbl HEPBHOI CHCTEMBbI 0003HAYEHBI
uudpoii:

5]
=

a)4
0) 2
B) 3
r) 1



8-3. Ha cxeme cTpoeHHs 10K1€BOT0 YePBsI 3JIeMEHThI KPOBEHOCHOH CHCTeMbI 0003HAYEHbI
uudpoii:

a) 2
0) 4
B) 3
r) 1

9-1. BoiOepuTe XapaKTepPUCTUKY, KOTOPasi MOJAXOAUT ;KUBOTHOMY, H300paKEHHOMY HA
doro:

a) )kabepHoe JIbIXaHue

0) KpOBEHOCHAsl CUCTEMAa 3aMKHYTOTO THIIA
B) IpoTOHEe(PpUINATbHAS BBIICIUTEIbHAS CUCTEMA

T) YCpeaoBaHUC MIOJIOBOTO U 0ecnoJioro Pa3MHOXKCHUA



9-2. BriGepuTe XapaKTepUCTHKY, KOTOPas MOAXOAUT ;KUBOTHOMY, H300pa:KEHHOMY Ha
¢doro:

a) skabepHoe JIbIXaHHe

0) KPOBEHOCHAsI CHCTEMa 3aMKHYTOTO THIIa

B) MpoToHe(ppUIMaIbHas BBIJCIUTEIbHAS CHCTEMA

T') Yepe0BaHuE TIOJIOBOTO U OECIIOJIOT0 Pa3MHOKECHHS

9-3. BoiOepuTe XapaKTePUCTUKY, KOTOPasi MOAXOIHUT KUBOTHOMY, H300PaKEHHOMY Ha
doro:

a) )kabepHoe JIbIXaHue

0) KpOBEHOCHAsl CUCTEMA 3aMKHYTOTO THIIA
B) IpOoTOHEe(PpUINATbHAS BBIICIUTEIIbHAS CUCTEMA

T) YCpeaoBaHUC MIOJIOBOTO U 0ecnoJioro Pa3MHOXKCHUA



10-1. B :keJ1yaKe sKBa4YHBIX ;KMBOTHBIX 00MTAIOT cuMOnoTH4Yeckue HHpy3opuu. Ha pucynke
NMOKA3aHA YUCJIEHHOCTb Pa3JIMYHbIX BUI0B HH(Y30pHil, HACEJSIOIIUX KeTyT0K JIOCH:

T0
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BEWAbI MHpY3IOpHA
Hauboabiee Bu10Boe pazHooOpa3ue uHPy30puii HAbI01aeTCA:
a) B pyoI1ie
0) B ceTke
B) B KHUXKKE

') BO BCEX OT/eJIax JKey/ika pa3HooOpa3nue 0OqMHAKOBO

10-2. Kakoe :KMBOTHOE UCIOJIb3YyeT PECHHYKH TOJIbKO sl J00bIBAHUS MUIIH:

a) uHQy30pUsl CyBOIKa

0) MOJIOYHAs TUTaHApUS
B) uH(}y30pus Tydenbka

) UHGY30pUS JUTTHUYM



10-3. Kakoe ;KHBOTHOE HUCIOJIB3YET PECCHUYKH TOJBLKO AJIs l]OﬁblBaHI/Iﬂ AL .

a) UHQY30pHUsl CyBOIKa

0) uadyzopus Oypcapus

B) uHdy3opus Tydenbpka

r) uHGY30pHs TUTUHAYM

11-1. Yo siBjAsieTCA CTPYKTYPHOI U (PYHKIIMOHAJIHLHOW eTUHUIIeH HEPBHOI TKAHU?
a) HeWpoH

0) MOHHBIN KaHAJ

B) CHHAIIC

') aKCOH

11 -2. YTo siBjIsieTCHA CTPYKTYPHOM M (DYHKIIMOHAJILHOI eUHUIIEH HEPBHOM TKaHU?
a) HEHpOH

0) HEepBHBIA UMITYJIBC

B) Helipomeanarop

') ICHIPUT

11-3. YTo siBiIsieTcsl CTPYKTYPHOI M (PYHKIIMOHAIBbHOM equHMI el MOYKH?
a) HepoH

0) moueyHast yarka

B) kancyna boymena-IlymisiHckoro

r) netis [enne



12 - 1. Kak u3MeHsieTcsl JJIMHA AKTHHOBBIX M MHO3UHOBBIX HHTeHl B capkoMepe MNpH
coxpamemm Mbmmbl"

a) JJIMHA AKTUHOBBIX 1 MUO3WHOBBIX HI/ITGI71 HC UBMCHACTCIA

0) YKOpaYMBaIOTCS TOJIHKO aKTHHOBBIC HUTH

B) YKOPAuMBaIOTCS TOJIbKO MHO3WHOBBIE HUTH

') YKOPaYMBAIOTCS ¥ aKTUHOBBIC, © MUO3WHOBBIC HUTH

12 — 2. Kak u3MeHsieTcsl JJIMHA AaKTHHOBBIX M MHO3MHOBBIX HUTEHl B capkoMepe NpH
paccnaﬁ.ﬂeﬂnn MBIIIIBI?

a) JUTMHA aKTHHOBBIX U MHO3MHOBBIX HUTCH HE U3MEHSCTCS
0) YIUTMHSIIOTCS TOJBKO aKTUHOBBIC HUTH

B) YUIMHSFOTCS TOJIbKO MUO3WHOBBIC HUTH

T') YIJIUHSIOTCS M aKTUHOBBIE, © MUO3WHOBBIE HUTH

12 - 3. B kakux KIIETKaX OTCYTCTBYET MoMNepeuHonoocaras Mqu . qennocn,"

“hweld L

a) B MHUOIIUTax pa,[[y)KHOI/I 060J'I0‘-IKI/I rjia3a
6) B MBIIIIEYHBIX BOJIOKHAX I1a30ABUTaTEIbHOM MBIIIIIEI



B) B MBIIIIEYHBIX BOJIOKHAX JHadparMel
I') B KapJUOMHOLUTAX
13 -1. KocTb, 0003HaYeHHAS HA PUCYHKE 3HAKOM BOIPOCA, BXOAUT B COCTAB:

a) TUIEYEBOTO TOsIca

0) rpyIHOM KIETKU

B) CKesleTa cBOOOTHOM BEPXHEH KOHEYHOCTH
T') MO3BOHOYHHUKA

13 -2. KocTb, 0003HaYeHHAs1 HA PUCYHKE 3HAKOM BONPOCA, BXOAUT B COCTAB:

a) TUIEYEBOTrO Mosica

0) TpyJHON KJIETKH

B) CcKeJleTa cBOOOTHOM BepXHEH KOHEYHOCTH
T') MO3BOHOYHUKA



13 — 3. KocTb, 0003HaAYeHHAS HA PUCYHKE 3HAKOM BOIIPOCa, BXOAUT B COCTAB:

a) TTO3BOHOYHHKA

0) mosica HIKHUX KOHEYHOCTEH

B) CKeJieTa CBOOOTHOM HUKHEH KOHEYHOCTH

T') TPYAHOMN KIIETKU

14 — 1. Kakasi u3 CTPYKTYPp I'0JIOBHOT0 M03ra, 0003HAYEHHbIX HA PUCYHKe OyKBaMHu,
SIBJISIeTCS BBICIIMM LEHTPOM PeryJisiiii BereTaTuBHbIX GyHKIMii?

0)b
B) B
r)



14 — 2. Kakasi M3 CTPYKTYP r0JI0BHOI'0 MO3ra, 0003Ha4eHHbIX HA PUCYHKe OyKBamHu,
0TBevYaeT 3a 3pUTe/IbHbIE U CIYXOBble OPHEHTHPOBOYHBIE pedieKchl?

a) A
06)b
B) B
rn

14 -3. Kakasi u3 CTPYKTYp roJI0BHOT0 M03ra, 0003Ha4eHHbIX HA PUCYHKe OyKBaMH,
o0ecre4ynBaeT CBSI3b MPABOI0 M JIEBOT'0 MOJTYIIAPHIi?




16 — 1. M301upoBaHHoOe cepue JATYIIKH MOXKeT J0BOJIbHO /10JIr0 COKPAIIATHCA B

pactBope Punrepa. C 4yem cBsi3aHa CNIOCOOHOCTH U30JTHPOBAHHOIO CEPALA K COKPAIIEHUIO?
[yru aopTbl

JleBoe
npeacepave

JleroyHble
apTepuu

ApTepuanbHsblii
KOHYC

Mpasoe
npeacepave

XKenynouyek

a) C AKTUBHOCTBIO MEHCMEKEPHbIX KApAMOMHOLUTOB
0) ¢ aKTUBHOCTHIO METACUMIIATHYECKON CHCTEMBI CEP/ITIa
B) C aKTUBHOCTBIO ITAPACHMIIATHYECKON CHCTEMBI

') C aKTHBHOCTBIO CHMIIATHYECKON CHCTEMBI

16 - 2. I/I30J1Hp0BaHHOC cepane JArymKH MOKET 10BOJbHO 10JIr0 COKpalmaTbCs B

pacTrBope PnHrepa. C yeM cBfI3aHA CIOCOOHOCTD H30JTUPOBAHHOI'O CepaAla K coxpameﬂmo?
[yrun aopTbl

JleBoe
npeacepauve

JleroyHble
apTepuu

ApTepuarnbHbIi
KOHYC

Mpasoe
npeacepave

XKenypgouek

a) ¢ AaKTMBHOCTBIO NeiicMeKepHbIX KAapAHOMHOLMTOB
0) c HaJIMYUeM ajJipeHalIiHa B pacTBOpe

B) C aKTUBHOCTBIO TAPACUMITATUYECKOM CUCTEMBI

I') C aKTUBHOCTBIO CUMIIATUYECKON CHCTEMBbI

16 — 3. U301upoBaHHOeE cep/lle JATYIIKHA MOKeT J0BOJBHO 10JII'0 COKPAIIATHCS B
pactBope Punrepa. C yem cBsi3aHa CIOCOOHOCTH M30JIMPOBAHHOIO CEPALA K COKPAIlleHUI0?



a) C AKTUBHOCTBIO MEHCMEKEPHbIX KApAMOMHOLUTOB
0) c HaTMYMEM aJIpeHaJINHA B PACTBOPE

B) C HAIMYMEM HOpaJIpCHAIMHA B PaCTBOPE

T') C HAJTMYMEM alleTHIIXOJIMHA B PACTBOPE

17 -1. Bo Bpems o6oponbl IlopT-ApTtypa B 1904 roay coaaaTrbl pycCKoii apMuM CTpagaIu
oT 3a00/1eBaHusl, KOTOPOE BHIPA’kKAIOCH B TOM, UTO OHU NepecTaBaIu BHIETh B CyMepKaXx.
YTpom, Koraa BcTaBajio coJiHIe, 3peHHe BOCCTAHABIMBAJIOCh. Kakoe BelecTBo Mbl MOIJIH
ObI IPUMEHSITD JIJIs1 JIEYEeHUS ITOro 3200/1eBAaHUS B HAIIM JHU?

e |

a) aTpONHH

0) MCHHUITWILINH
B) OeTa-KapoTHH
B) UHCYJIMH



17 — 2. Bo Bpems o6oponbl [lopT-ApTypa B 1904 roay coiaTsl pyccKoil apMuu CTPaaaiu
oT 3a00JieBaHUsl, CHMITOMAMH KOTOPOr0 SIBJSUIUCh KPOBOTOYAIUE [E€CHbI, ILI0XO
3a;KMBaIOIIUE PAaHbI, Cep/ieYHAasi HEI0OCTATOYHOCTb, aHeMusi. C TOUKM 3peHHsl COBPEeMEeHH O
Haykn, 4ero He XBaTaJI0 /I/Isi HOPMAIBLHOIO (bymcumnmponaﬂnﬂ opraHusma?

a) hepmeHTa

0) kogepmeHTa

B) TOPMOHA

') HelipoMeuaTopa

17 -3. Bo Bpems ocaabl [lopT-Aptypa B 1904 roay coigathl IMOHCKOH apMHUH CTPaJaiu OT
3a0o0JieBaHMs, KOTOPOE BbIPA’KAJI0Ch B HAPYLIEHUAX Pa00THI HEPBHOI CHCTEMbl, CHUKEHUH
NCUXUYEeCKOil U pu3nYecKoii padoTOCNOCOOHOCTH, BAJIOCTH MbILIL, 00JIIX 10 X0y HEPBOB,
napajauyax. UYro Hago ObLIO J00aBUTh B PAlMOH SIMOHCKUX COJIAAT, 4YTOObI OHM
Bblmopone.]m"

a) CBEXYIO pLI6y 1 MOPEINPOIYKTHI



0) COK JJUMOHOB H JIAIMOB
B) YHCTYIO, 00€33apaKCHHYIO BOAY
I) f4YMeHb

18 -1. YTo 13 nepevyucJIeHHOr0 He BXOJUT B COCTAB NMEPBUYHON MOYH Yy 3/10pOBOI0
yeJioBeKa?

a) IJII0K03a

0) aMHUHOKHUCIIOTHI

B) MOYEBHHA

r) 0eJIKM IJIa3Mbl

18 -2. YUTo 13 nepevyncIeHHOr0 He BXOJUT B COCTAB NMEPBUYHON MOYH Yy 310POBOT0
yeJioBeKa?

a) ¢popMeHHBIE 3JIEMEHThI KPOBH

0) MOueBHUHA

B) T'JIIOKO3a

T) CONu

18 — 3. YUTo 13 nepevyHcJIeHHOr0 BXOJUT B COCTAB NMEPBUYHONH MOYH y 3T0POBOT0 YeoBeKa?
a) HemepeBapeHHbIC OCTATKU MUIIH

0) OeNKH TIIa3Mbl

B) IJIIOK03a

') TeMOTJIOONH

19 — 1. O0beKThI, H300pa’KeHHbIE HA PUCYHKeE, H3y4YaeT HayKa:

a) KOHXOJIOTHS
0) MaTaKoJIOTUsl
B) apaxHOJIOT s
T') aKapoJIOTHs



19 — 2. O6beKTbI, H300pakeHHbIE HA PUCYHKE, H3yYaeT HAyKa:

[ Kp;égdsrble nayku
| Hunstman spider
| Sparassidae (Bertkau, 1872)

a) KOHXOJIOTHSI

0) MaTaKoJIOTUs

B) APaXHOJIOT U

T') aKapoJIOTUs

19 — 3. O6beKTBI, H300paskeHHbIE HA PUCYHKe, M3y4YaeT HAyKa:

a) KOHXOJIOTHS

0) MaJTaKoJIOTUsl
B) apaxHOJIOT U
r) aKapoJIorus



20 -1. B ky1eTKax ne4yeHu aHAIPOOHOE OKHUCIEHHE TJIIOKO3bI MPOUCXOUT:
a) B MUTOXOHJPUSIX

0) B smpe

B) Ha MeMOpaHax SHA0IUIa3MaTHIECKOH CeTH

I) B IUTO30J1€

20 -2. AHa3poOHoe OKHCIeHHE TTI0K03bI B HElPOHAX MPONCXOTUT:
a) B JIM30COMax

0) B IUTO30J1€;

B) Ha MeMOpaHax SHAOIUIaA3MAaTHIECKOH CeTH

I') MUTOXOHAPUSX

20 -3. B kieTkax pacTeHuii aHadpoOHOe OKHCIeHUe TTI0K03bI MPOUCXOANT:
a) B MUTOXOHPUSIX

0) B IUTO30J1€

B) B TWJIAKOUJIaX

') B CTPOME ITaCTU]



Ot6opounsltii 3Tan «Ilokopu BopodbeBsl ropoi!» 2020-2021 roa
9 ki1ace

Bonpocui ¢ pazeeprymvim omeemonm.
Bomnpoc 21. Iloxkanyiicta, oTMeTbTe B Ta0JMIE «IBOJIONHS KU3HEHHBIX IUKJIOB)» Te U3MEHEeHMsI
(3 nepevncieHHbIX HUKE), KOTOPbIe CBOCTBEHHbI KAMXKAOMY U3 OT/I€JI0B PACTEHHI

3a npaBHIBLHYIO CTPOKY 2 02a/1/1a, MAKCHMAJILHBIA 0a/u1 12 orBeTnl B Tabauue

OTMEYeHbI «1T»

1. [Ipom3ommio pazaencHue Ha B MMOKOJICHHS: OeCTIooe — CIopo(HT U T0JI0BOE — raMeTOPuT. Y pacTeHni
3TOTO OT/IENA B )KU3HEHHOM ITUKJIEC TPE00IIaacT MOJIOBOE TIOKOJICHHUE — raMeTOUT, a ClopoduT ciadee u
CYIIIECTBYET IEITUKOM 32 CUET raMeTouTa.

2. [IporpeccUBHBIM IBONIOIMOHHBIM U3MEHEHHUEM CTAJIO MOSIBIICHUE U Pa3BUTHE I[BETKA — CIICIIMATIHHOTO
TeHepaTUBHOTO moOera, oOpa3yomero Mera M MHKPOCIIOPHI, a Takxke (hopMHpOBaHWE BOKPYT CEeMSH
00omo04ek 1 GOopMHUPOBAHHE TIII01A, 00ECTIEYUBIIETO 3AIIUTY U PaCPOCTPaHEHUE CEMSIH

3. Jlop3oBeHTpalibHAsI CUMMETPUS CEPALICBUIHON (hOPMBI IPOTAJUIMEB, HAJI3EMHBIH aBTOTPO(MHEIN 00pa3
JKU3HU TaMeTo(hHTa, OAHOIETHOCTh CBUACTENBCTBYIOT 00 SBONIONMOHHON MPOJABHHYTOCTH 3TOTO OT/IENa
pacTeHui.

4. Iuddepenumanys ciopaHrues U Criop npuBena K (opMUPOBAHUIO MYXKCKOTO U 5KEHCKOT'O TaMETO(HUTOB.
Kpynneiimmm — apomopdo3om  crama 1moTepss  CaMOCTOSITENBHOCTH — JKEHCKHM — TaMeTOQUTOM U
npeoOpazoBaHNe MYKCKOTO — B TIBIIBIIEBBIC 3€pHA (C ITOJHOHN peayKIneil aHTEPUIUER).

5. TameTopuThl 3TUX pAaCTCHHH COXPAaHAIOT NPUMUTHBHBIC MPU3HAKU: PAAUATBHYI0 CHMMETPHIO,
MOJI3€MHBI MUKOTPOGHBIN 00pa3 KU3HU, 000EN0I0CTh, MHOTOJICTHOCTb.

6. CmopoduraMm XapakTepHO HadM4We TIOOETOB, COCTOSIIUX W3 YETKO BBIPAKCHHBIX HICHUKOB
(Mexmoy3nuii), pacTyT B y3nax (MHTEpKaIsApHAs MEPHUCTEMa KakK y 3J1aKOB); SIHAECpPMa apMHpOBaHa
KpeMHe3éMoM; Macca CTeOmst oOyeru€HHas 3a CYeT HaJIW4us I[ICHTPAJIBHOW IOJIOCTH; ©CTh
MHOTOYHNCIICHHBIC TSDKM MEXaHWYECKUX TKaHEW, MOBBIIIAIOIINAE IPOYHOCTE CTEOIS; €CTh BO3JyXOHOCHBIE
MOJIOCTH, TIO3BOJISIFOINMAE HAJNAJAWTh CHAOXEHHE KHCIOPOJOM TOJ3EMHBIX M IOJBOAHBIX 4YacTeH;
Pa3BUBAIOTCS HACTOSIIINE COCYIEI.

7. llepexon pacTeHWil MpH Pa3MHOXKEHWH OT TAINIOWAHOCTH K AurutongHocTH. [loteps rameroduramu
CaMOCTOSITENTLHOCTH TIpHBeANIas K TONHOW wux peaykuuu. IIpeobnmagaHne B KU3HEHHOM IIHKIIE
JUILIOUHOTO OECIIONOro TTOKOJIEHHS — CTIOPOQUTA.

8. Jlns pocra 3THX pacTeHuil OnaronpusiTHa KuClas II04Ba, Ha KOTOPOM OHM OCOOEHHO OBICTPO
PasBUBAIOTCA M CIyXaT CBOEOOPa3HBIMH WHAMKATOPaMH KHCJIOTHOCTH TpyHTa. TOHKHE JIOMKHE
KOPHEBHIIA JIETAI0T 3TH PACTEHUS 37I0CTHBIMU COPHSIKaMH.

9. Jlns crneuupuuecKuX JHCTOBBIX OPraHOB —Bail XapakTepeH JJIMTEIbHBIH POCT BEPIIMHBI,
HPOSBISIONINICS B 00pa30BaHUM YJIUTKH M TYCTasi CETh OOMIBHO BETBSIIMXCS KIWIOK. Pa3BuTHe Baii moj
3eMJIEil 4acTo JITMTCSI HECKOJIBKO JieT. Baiin coBmemaror 18e GyHKIMHM — (GOTOCHHTE3a U CLIOPOHOIICHUS,
OJTHAKO Y MHOTHX BUJIOB HaOJIr01aeTCs TUMOP(HU3M — OJIHH BHITTOJIHSIOT QYHKIIHIO OTOCUHTE3A, a IPyTHe
— TOJIBKO CTIOPOHOIICHHS.

10. V pacTenuii 3TOro OT/AeNa HEMOBMKHBIC CIIEPMUH, CTAIH MPOJBUTAThCS K SUIEKICTKE TIPU MTOMOIIIH
MBUTBIIEBOM TpyOkm. [loaToMy Boma mepecraiia UTrpaTh PoOIbh HEOOXOIUMOTO YCIIOBHSI IS TPOTEKAHHS
nmoJyioBoro mporecca. [Iponsorien mepexon OT HapyXHOTO OIJIOJOTBOPEHHUSI K Oojiee COBEpPIICHHOMY B
SBOJIIOIMOHHOM IUIaHE BHYTPEHHEMY OIUTIOAO0TBOpeHHto. C Apyroil CTOPOHBI, ISl HUX XapaKTEepHO
HaJIMYME€ TaK Ha3bIBAEMBIX KJIETOK-HOXKEK, WJIU JUCIOKATOPOB, SIBJISIOIIMXCS CECTPUHCKUMH KIIETKaMU
MY>KCKHX TaMeT. JIuCIIOKaTophl IPEeACTaBIIOT CO00M, KaK MPEANoaraloT, CTCPIIbHBIC CIIEPMATOTEHHBIC
KJIETKH.

11. IlosBieHHE COCYJOB Yy 3THX IPEBHEHIIMX BBICIIMX PACTEHUI MPUBENO K YCIOKHEHHIO OPTraHOB
NPEBANMPYIONIEr0 B IMKIE pa3BuTHs criopoduTa. Ha muxoTomMuyeckn BETBSIIEMCS TOJI3ydeM cTedlie
CUST MEJIKUE YEITyeBUIHbIE JTUCThS ¢ 1 )KUIKoi. PacTeHus BeuHO3€neHbIE

12. Hacrosmmx mnpoBojsfmmx TkaHed HeT. OmHON W3 WAMOAJaNTalUil CTajia THTPOCKOMHYHOCTH -
CIIOCOOHOCTH IMACCMBHO BCACBHIBATH BOY KAYIMIUAMHU M (DUIUTHIUSMHU.


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D0%BE%D1%83%D0%B7%D0%BB%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BF%D0%B8%D0%B4%D0%B5%D1%80%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BC%D0%BD%D0%B5%D0%B7%D1%91%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%81%D1%83%D0%B4%D1%8B_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
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https://ru.wikipedia.org/wiki/Equisetopsida

Bonpoc 22. Y xoro u3 npuBeieHHbIX Ha (poTorpadgusax opraHusMoB MOryT ObITH B
JKM3HEHHOM I[MKJIE MOABUKHbIE KJIETKH €O KTYTHUKOM (KTyTUKamMu)?

o

3a kaxablil NPpaBUJIBLHBIN 0TBET 0 3 0a/u1a. MakcuMaabHbIA 0aJ11

3a BCIO 3a1a4y 12.

O0bekT Ha EcTh nogBM:KHbIE KJIETKH CO HeT noaBHKHBIX KJIETOK CO
dororpadpuu JKTYTHKOM ("KTYTHKAMH) JKTYTUKOM (KTYTMKAMU)

A +

b +

B +

r +




Bonpoc 23. Ilepen BaMu KJIH0OY Ui ONpe/esIeHUs] OTPSAJOB BOAHBIX HACEKOMBIX M HX
JHMYHHOK. YCTaHOBHUTE, KaKHe OIpe/e/uTe]bHble NPU3HAKH J0JKHbI ObITH 3aNHCAHbI B
KJI04Ye BMecTo nugp (1-16) u kakue rpynnsl ;KUBOTHBIX — BMecTO OyKkB A-T'.

OTBeTbl BHECHTE B TA0JIMILY.

Aa

OTPAObl HACEKOMbIX * HE HACEKOMBIE
10 Hor
6 Hor unu - A
Gonbuwe
\ - 2 :::_ 8 Hor
] HeT
3 - B
o e 14 Aa
4 Het 0 (HeT)
HeT na 15 Hax 16 Lt
- >12
% 5 9 11-12
A 95eL
\w hAa  Her na Her

6 10 12

na  Het
HeT Aa 3ayaTkKu  pasBuTble

7 | . Kpbinbs
Her 8 Aa HeT .y : y 13

a4 © XEcTKkue

KOXHUCTble

3a kaxabii npaBuJIbHBIH O0TBeT ¢ 1 mo 16 mo 1 6aJny, 32 kaxayw OykBy A-I'
o3 daJia.
MaxkcumanbHbIi 02711 32 Bee 3aganue 28.

CKOJIBKO YJIEHHCTBIX HOT Y dKUBOTHOTO?

PoToBoI1 anmapaT KOIroIIe-coCyuuii?

Nwmeetcst mu nepeHOCHOM YeXJIuK?

Hmerorcs nu KPbLIbS 100 3a4aTKu KpLIJ'IBCB?

Ha 3a/iHeM KoHIIE Tenla ecTh HeMapHbI BEIPOCT MO0 Napa KproybeB?

Ha Opromike ecth 0OKOBBIE BRIPOCTHI?

Ha Opromike ecTh HUTEBHIHBIE OOKOBBIE BHIPOCTHI?

BokoBble BEIPOCTHI Ha OPIOMIKE MPEACTaBISAIOT CO00H pa3BeTBICHHBIE JINOO KYCTHCTHIE 5Ka0pbl?

HNmerorcsd a1 XBOCTOBBIE HUTH?

Nwmerotest m sxabpel o OokaM Ha Oprorike?

CKOJIBKO XBOCTOBBIX HUTEN?

Hmerorcs nu KPbLIbS 00 3a4aTKu KpBIJ'ILeB?

HepeZ[HI/IG KPbUIbA JKECTKHE MU KOXKUCTBIE?

EcTb 511 TBEpAAs pakoBuHA?

Wwmeetcst mu To10Ba 100 MSCHCTHIE BRIPOCTHI Teia?

CKOJIBKO BHIMMBIX CETMEHTOB Tejia?

PakooOpa3zHble

[TaykooOpazHeie

MoJnrockn

PR RRlRr Rk eloloNo|loswN|e
ﬁwm;><7>o'|.|>c;o|\>HO

Iliiockue, Kpyrible WK KOJIb4aThle YEPBU




Bonpoc 24. Ha npakTnyeckux 3aHATUAX cTydeHT IleTpoB BbIpadaThiBa ycjI0BHbIE
peduiekchl y HeCKOJAbKUX co0ak. BoT 3anmucu B ero :xypHaJie:

MakcuMaibHbIi 0aJ11 32 Belo 3aaa4y 16 6aioB

1. Cobake Nel st BBIIaBas mo HEOOJBIITON MOPIIUU MICO-CYXapHOT'0 KOMOMKOPMa, a 4Yepe3 S5 CEKyH/T
3BOHMJI KOJIOKOJIBYUMKOM, K 3BOHY KOTOpPOro oHa mnpuBbikia. [loBropsn nmo 20 pa3 B J€Hb,
MIPOBOJUI SKCIIEPUMEHT 7 JTHEH.

2. Cobake No2 st 3BOHHJI KOJIOKOJIBUYMKOM, K 3BOHY KOTOPOTO OHA MPUBBIKIA, a Yepe3 5 CeKyH
BbIIaBaJl MOPLHIO MACO-cyXapHoro komoOukopma. IloBtopsin mo 20 pa3 B JeHb, IMPOBOAMII
AKCIEPUMEHT 7 JTHEH.

3. Cobake Ne3 51 cHayaia BKJIFOYAJT JIAMITOYKY, K CBETY KOTOPOM OHA MPHUBBIKIIA, & Yepe3 S5 CeKyH/T
naBain komOoukopMm. Tak mponpomkanocsk 4 nus no 20 pa3 B aeHb. Ha 5-i1 neHp u Ha 6-i1 1eHb 5
BKJItouan Jjamnouky 20 pa3 B JeHb, HO He jnaBan koMmOukopMm. CoOaky KOpMMIIU TOCTe
sKcniepuMenTa. Ha 7-i 1eHb BO30OHOBHII 110124y KOMOMKOpMa 4epe3 5 CeKyH/I IOCTe BKIIOYCHHS
cBeta (20 mpeabSIBICHHN ).

4. Cobake Ned4 g BKiIOYAN JIAMIIOYKY, K CBETY KOTOPOIl OHa MpPHUBBIKIIA, YEPE3 S5 CEKYH]I JaBall
koMOuKopM. Ha 5-i1 nenp mocine BKIIIOUEHUs CBETa sl OJIMH pa3 BKIIOYHII PE3KHI 3BYK, KOTOPBIi
cobaka ciplmaia nepseiid pa3. OctaibHbIe 19 TpenbsBICHUN MOAaBaNI, KaKk 00bIdHO. Tak ke s
caenan W Ha 7- JeHb — OJIHOKPATHO MPEIbsBHII PE3KUH 3BYK B MepBbli pa3 u3z 20-tu
MPEbSBICHUMN.

5. Cobaxe Ne 5 51 cHavana BKITIOYAI JIAMITOUKY, K CBETY KOTOPOI OHA MPUBBIKIIA, a Yepe3 5 CeKyH]T
naBan komOoukopm. Tak npogomxanock 4 nus o 20 pa3 B AeHb. Ha 5-it 1eHb s mocie BKII0UYeHUs
CBeTa KaXJbIi pa3 BKJIIOYAN PEe3KUU 3BYK, O TOTO coOaKe HE3HAKOMBIH, 3aTeM JaBayl MOPIIUIO
koMOukopMma. Tak ke 51 cienan u Ha 6-i1 1eHb, ¥ Ha 7-i JI€eHb.

[TomoruTe crynenty IleTpoBy COMOCTaBUTH 3aITUCH B XKypHAJE C TpaduKaMi SKCIIEPUMEHTOB (CM.
PHUCYHOK).

1) Kakomy HOMepy cobaku Kakoii u3 rpaukoB COOTBETCTBYET?

2) Kaxercs, cpenu rpadgukoB ecth onuH JuinHui. Kakoit uMeHHO?

3) OmnuiuTe NPOTOKOI IKCIIEPUMEHTA, B PE3yJIbTaTe KOTOPOTo OBUI MOJIYYCH JIIIHU rpaduK.
OTBET: makcumymMm — 16 6as710B

1) ITo 2 6anu1a 32 Ka:KI0€ BEpHOE COOTBETCTBHE:
Nel — JT (2 6a1a)

Ne2 — B (2 0an1a)

Ne3 —T' (2 6an1a)

Neq4 — E (2 6anaa)

Ne§ — A (2 6anna)

2) 2 6aquna 3a JumHui rpaduk:

JuuHui rpagpuk — b

3) Onucanne NPOTOKOJa IKCepuMeHTa (4 0ajlia):

B skcniepumente b cobake BbInaBanu mo HEOOIBIIONH MOPIIUH MICO-CYXapHOTO KOMOUKOpMa, a
yepe3 5 CeKyHJ 3BOHWIM KOJOKOJBYMKOM, K 3BOHY KOTOPOro OoHa IpuBbikia. [loBropsiu Ha
npoTsikeHnn 4-x aHed mo 20 pa3 B meHb. HauuHas ¢ 5-ro AHs, MsCO-CyXapHBIH KOMOHKOPM
MPEKPATUIIHN AaBaTh, & 3BEHETh KOJIOKOJILYMKOM MpoosnKmin (1o 20 npexbsBieHu B JeHb). To
’K€ caMOo€ MOBTOPUJIM Ha 6-i U 7-i IeHb.



Henb 1-4: Msco-cyxapHbIii KOMOUKOPM + uepe3 5 CeKyH I 3BOH KOJIOKOIbUHKa (110 20 TOBTOpEHUI
B JICHB)

Henb 5-7: ToNbKO 3BOH KOJOKOJbUUKA (110 20 IpeabsIBICHUN B ICHD )

BepHbIM cunTaTh ommcaHue, B KOTOPOM BMECTO 3BOHA KOJOKOJIBYMKA IIPHUBEACHO BKIIIOYCHUE
JaMITOYKH WK APYroro HHaupGepeHTHOro (0e3pa3nuyHoro) CTUMyIa.
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Bonpoc 25. PaccumraiiTe 001yl0 €MKOCTH JIETKHX, MCHOJb3Yysl IOKa3aTe/]H, KOTOpbIe
NpHBe/ieHbI B yCa10BHH 3a1a4M. [losicHuTe X0 pemeHus.

MakcumabHbIH 02171 32 BCIO 3a1a4y 12 6ausioB (o 3 0ajuia 3a

Ka’K10€ BEPHOC BLIYUC/IICHHUC - CM. pacqum)

Yacrota apixanus - 15 pa3/mMun

PesepBHblil 00bEM BbOXa - 1.9 11

PesepBHbIit 006EM BOXA - 2.2 11

MunyTHBIN 00bEM AbIXaHUS - 9 1/MUH

MaxkcumanbHast BEeHTHIIALUS JIETKUX MpU POPCUPOBAHHOM JAbIXaHUM — 195 11/MuH
DyHKIHUOHATIbHAS OCTATOYHAS EMKOCTB JETKUX - 3.1 11

@yHKIMOHANbHASL OCTAaTOYHAs €MKOCTb OIIPEJEICHa METOJOM DAa3BEACHUS TEIUS: HUCXOAHOE
conepxanue (dppakmus) renus FHel cocrabnser 0.1 M Ha 1 1 cMecH; KOHEUHOE COJEpKaHUE
(ppaxmus) remus FHe2 cocrasnser 0.062 ma Ha 1 1 cmecH.

XOJ PELIEHUA:

Obmas émkocth nérkux (OEJI) — sT0 00beM BoO3ayXxa, coaepiKalluiics B JIETKUX TIOCHe
MakcuMaibHO TiyOokoro Broxa. OEJI cknangeiBaercs u3 xuzHeHHon émkoctu n€rkux (JKEJI) u
octatouHoro ooséma (00):

OEJI =XEJI + OO



POas

OFEJI A0 KEJT

P()ema DPOFE

00JI

CxemaTn4eckoe n300paxeHue Jero4YHbix 00beMOB U eMKOCTeil

Kuznennas émkocts nérkux (PKEJI) — makcumanbHbli 00BEM BO3/AyXa, KOTOPBIM MOXKHO
BBIJIOXHYTh IOCTIE MakcHUMaibHO riryookoro Bmoxa. JKEJI cknanmeiBaeTcss M3 IBIXaTEIBHOTO
00BéMma, pezepBHoro oobéMa Boxa (POBx) u pezepBHoro oonéma Boiioxa (POBbIn):

KEJI = 10 + POBx + POBbIX

Jpixatenbublii 006éM (JJO) — 3To 00beM BO3ayXa, KOTOPHI YEIOBEK OJHOKPATHO BBIJIBIXAET MPU
cnokoiHoM Baoxe. JIO MOXKHO paccuuTaTh, UCIOIb3Ys M0OKA3aTE€IM MUHYTHOI'O 00BbEMA IbIXaHUs
(MOJ) u yactrots! asixanus (Y/1):

JO =MO/J /Yl

Ocrarounsiii 006éM (OO) — 00BEM BO31yXa, OCTAIOUIMICS B JIETKHUX, MOCIE MAKCUMAaJIbHOTO
BbII0Xa. DTOT 00BbEM MOXKHO PACCUUTATh, UCIIONB3YS MOKa3aTean (GyHKIIMOHATHHONW OCTaTOYHOMN
€MKOCTHU JIETKUX U pe3epBHOr0 00bEéMa Bbiioxa. OyHKIIMOHABHAS OCTATOYHAS EMKOCTh JIETKUX
(DOE) — 006béM BO3Ayxa B JIETKUX Ha TyOuHe crokoitHoro Bbinoxa. ®OE cknanpiBaeTcs u3
pe3epBHOro oonéma Beiioxa (POBbI) 1 ocTaTouHOTO 00BEMa. Takum 0Opazom:

00 = ®OE - POsb1x

OcranbHble MOKa3aTeld B PEUICHUH 3aJjaud He HCHOJb3YIOTCA (MakcHUMajbHas BEHTHIIALUS
JETKUX U COJEpKAHUE TeNus).

PACYETDI:

JO=MOIA /YA =9 (n/mun) / 15 (abIxaTeJbHbIX ABHKeHUT/MUH) = 0.6 J1
KEJ =10 +POBa + POBoin =06 1+220+1.9a=4.7a

00 =®OE -POBb1n=3.10-19a0=12 10

OEJN =KEJd+00=471+12a=59xa

OTBET: 5.9 &
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